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ABSTRACT

For evaluation of weapons used dgainst personnel,
the average presented area of a typical Chinese infantryman
prone on the ground is given as a fuhction of the angle of
arrival of fragment or bullet. World i/ar I dimensions of
the average United States infantryman were scaled by a
relative stature factor to represent those of the average
Chinese infantryman, Séme applications of the results are

suggested,
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PRISIENTED AREAS OF AN AVIRAGE
PRONZ CHINLES:® INTANTRY!AN

INTRODUCTION

Studles of the effectiveness of'weapons for attack
of ground troops require knowledge of the target presented
area. The presented area of the inféntryman is a function of
his dimensions, his position on the ground, and the angle of
arrival of the fragment or bullet, The purpose of this report
is to determine for a prone posture the average presented area
of a typical Chinese infantryman as a function of the angle of
arrival, Previously,‘an estimated value of the vulnerable

area has been used.

METHOD OF CZOLITICN
Determination of Chinese Infantryman Dimco..zicns

The physical characteristics ~f a typical Chinese
infantryman were not available. tilowever, phyecical dimensions

.

of the mean United States infantryman of World War I (Fef, 1)

-1~

=




RESPRAGEED

and the mean Japanese infantryman stature of the same period

were located (Ref. 2). The assumption was made that the

typical Japanese and Chinese prone infantrymen are dimensionally -

identical., In studies made of the physical characteristics of
man, particular emphasis has been placed on stature, There-
fore, the average U.S. infantryman measurements were scaled
(App.: Fig. 2) by a factor ,(0.9200) representing the ratio of

mean statures of the Japanese and U.S. infantrymen,

Definition of Angle of Elevation and Azimuth

The angle of elévation E,Ei.e. the angle of arrival
of the fragment or bullet, is defined 2s the angle QOP made by
the line of approach PO of the fragmenf or bullet and the zzb
plane. Azimuth A 1is the angle Y03 between the projection Q0
of the path of the bullet on the XY plane and the longi-

tudinal axis of the target. Directions are defined below.

P yA
0
4 == X
Q A
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superimeatal Techniques and Feculte

To determine the presentad arsas of the Chinese
infaqtryman, photographs were taken of a model and the results
plénimetered. The model was constructed of wood to the scale
one to ten. It represents the target in a prone position
with legs fairly straight and arms wound about the head for
protection. Lines were drawn on the modgl to indicate head,
torso, limbs, and abdomen. This marking will facilitate the
computation of vulnerable areas when ki1l prﬁbabilities for
these portions of the body are available. |

The presented area of the target is-a function £
of the azimuth and ‘the angle of elevation, With respect to
presented area the target 1is symmetrical about its longi-
tudinal axis, that is

f(A,B) = £(A+180°, - &),
Furthermore, the presented area is taken to be symmetrical
about a vertical plane passing through this longitudinal Axis,
that is ‘

T(A,E) = £(360° - A, w),

Photographs of the model were taken tor selectlad
values of azimuth and elevation at a flxea distance of four
feet from the model centroid. [Lecause of the symmetry
mentioned above, these selections were mads in the reglon

O& A & 180° O &« i & 90° covering in affact thie entirs
3 g
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savises b wee cohara,  fhe siluouztias (App.: Pls. 1) ware

vlaninetzred and tie arszas obtained were ~ulbipliad
(Aop.: iz, 9) by appropriate factors to give the prasentad
area (sq ft) of the Chinese infantrymnan.

Por each [ixed angle of elevation Lhe prasanted
area of the Chinese infantryman was plotted (App.: Fig. 6)
as a coatinuous function of azimuth and an average area was
computed. A graph (App.: Fig. 7) of average presented area

as a function of angle of elevation was then constructed.
APPLICATIONS

The material presented here can be adapted for
several applications, of which the following are examples:

A. If the heightl of the characteristic member of
ainother racial group is known, then tihe presented area
of this individual in a promne position for a particular
aspeét can be found by multiplying the corresponding
result in the text ty tue square of the relative stature
factor.

D. To determine the effect of shielding by terraia
or equipment, the cxposed arez may be alterad on the

photograplis and the unshicelded arsas planimetered,

1
dean heights of men from a wide variety of racial groups have

been compilad in {eference No, 2.
-

]

P NN

.
H
b
!




~

C. To obtaia the vulnerable arza of the prone
Criinese infantryman, the photographs can Le examined to
find the presented areas of the btodily portioas. Then
the correspouding conditional kill probabilities can be
applied, and the products summed.

'D. To approximate roughly the average presenpéd
area of the characteristic Chinese infantryman ih an
upright position as a function of the angle of arrival
of fragment or bullet, the graph of presented area
as a function of aspect (App.: Fig. 6) can be used.

The aspects (a,e) seldcted for the standing man are
transformed into the corresponding aspects (A,E) for
the prone mah and the associated presented areas.

averaged,
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Fig. 1
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Fig. 2

MEAL DIMNENSIOQNS OF ILFANTRYMEN

. - 1 . 2 - i N
Dinznsion American Chinesa2~ Lpzellitacrions
Hanter infantrynan, Ialfantrynan, for uiacre
(See Fig. 1) World War I 1915 Infaetrymon
(in.) (in.) Hooden Model
(iun.)
1 67.72 62.30 6.23
2 55.58 ‘ 51.13 5.11
3 35.59 32,74 3.27
4 34,18 31.45 3.1kh
5 30.87 28.40 2.84
€ 28.22 25.96 2.60
7 18.54 17.06 1.71
e 10.59 9.74% 0.97
9 , 34,96 32.16 3.22
10 30.66 28.21 2.82
11 20.75 19.09 1.91
12 14,26 13.12 1.31
13 14,16 13.03: 1.30
14 13.42 12.35 1.24%
15 69.13 63.60 6.36
16 , 16.46 15.1L 1.51
17 11.59 10.66 1.07
18 11.42 10.51 1.09
19 £.90 7.82 0.78

Approximately 100,000 sample size (lef, 1)
el
T Computed by application of re=lative stature factor (0.G200)

3

Scale one to ten
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SCALING FACTOR

It was impractical to control tne duplication

processes such that each silhouette (Fig. 3) would have the

b=

same scale as the model. Consequently a scaling factor
“has been introduced to obtain the presented area of the
model, as follows:
W= S°'F
c 2
where = (-H—)

presented area of wooden meodel (1/10 full size)

=
"

and
g = planimetered area of silhouette/(From Fig. 3)

d = distance between markers on the reproduction
{see below) i

¢ = constant distance between markérs during
- photographing (& ianches for all aspects).




PRESENTID ARUAS

S " _°F 100(s*) lﬁ?(S’F)
JRIRTS

“levation Azimuth -Planimetered -caling 'Presented ' Presented Presentad

(deg) (deg) Area of Factor Area of Area of  Area of

€ilhouette (Fig. 4) ‘Wooden Chinese Chinese

(Fig.3) Model Infantry- Infantry-
(sq in) (sq in) man. man

(sq in) (sq ft)

0 0 1.04 Q.985 1.02 102 “0.71
0 30 2,52 " 1.032 2.60 260 1.81
0 60 3.75 1.000 3.75 375 2.60
0 90 3.90 0.985 3.84 38L 2,67
0 120 3.78 . 0.985 3.72 372 2.58
0 150 2.75 0.985 2.71 271 1,88
0 180 0.99 1.032 1.02 102 0.71
10 . - 0 1.81 0.969 1.75 = 175 1,22
10 | 30 3,06 1,000 3.06 306 2.12
10 60 L, 24 0.969 4,11 411 2.85
10 90 o 4,y7 0,969 %.33 433 3.01
10 120 4,15 0.969 4,02 ko2 2.79
10 150 2,91 0.969 2,82 282 1,96

10 180 1,67 0,960 1,62 162 1.12

(Avg,) 2.32




Fig. S

(Cont'ad) -
EESTRIEIED
R v cew 100(S*F) 10005 1)
LT
ilevation Azimuth DPlanimetered Scaline Presented Presented Presented
(dog) (des) ~Area of factor Area of Araa of Area of
Cilhouette (Fig. Y) ‘ooden Chinesaz “hinese
(i"ig. 3) Model Infantry- Infantry-
(cq iny (sq imn) man man
‘ (5q 1) (sq rt)
20 0 3.00 0.969 2.91 291 2.02
20 30 3.73 - 0.969 3.61 , 361 2.51
20 60 4,60 0.969 L. 46 VIS 2.10
20 90 5.10 0.955 4.87 L8y 3.38
20 120 4,63 0.969 4. 49 L9 3.1°
20 150 3.70 0.955 3.53 353 2.45
20 180 2.76 -0.969 2.67 2¢€7 1.85

(Avg.) 2.75%

30 0 3.91 0.969 3.79 379 2.63
30 30 L, 36 0.969 L, 22 422 2.93
30 60 5.1 0.969 4,98 498 3.46
30 90 5.52 0.969 5.35 535 3.72
30 120 5.20 0.955 4,97 497 3.45
30 150 4,10 1.01 4,17 417 .90
30 180 3.7% 0.909 2,62 362 2,51

(Avg.) .17




wlevation Azimuth Planimetered

'

diere L
(Conbrad)

=

n

K R 100(8-") 100(L)
ITL

Scaling Presented I'resented Fresented

(deg) (deg) Area of Factor Area of Area of Area of
Silhouette (Fig. 4) Wooden Chinese Chinese

e ooy T o

(sg in) _ (sq t't)

Lo 0 4.75 0.985 L.68 468 3.25°
40 30 5.23 0.969 5.07 507 3.52
Lo 60 5.67 0.985 5.58 558  3.87
40 90 5.98 0.985 5.89 589 - .09
(o) 120 5.58 0.9859 5.50 - 550 3.82
L0 150 4.96 0.969 4,81 k81 3.3k
) 180 4,39 0.969 4,25 L25 2.95
(Avg.) 3.62
55 0 5.82 0.969 5.6% 564 3.92
59 45 5.64 1.000 5.6k 56k 3.92
55 90 6.38 0.98% ¢.28 €28 L. 35
59 135 6.01 0.985 5.92 502 L,11
55 180 5.62 0.92% L s 3.09

(Avg.) L.06




=EEE D
< v De 1n0(c.™) 1n0(oe )
ljfL:

Slevation Azimuth Planimetered Scaling Tresea Frecent:® Dragontad
(deg) (deg) Arca of Factor  Araa frea of  Avea of
Silhouette  (Figz. 4) “ooden “hin=se  Zhines:z

(Fig. 3) Model Infantry- Infantry-

(sq in.) (sq in) man map

(sa_in) (sg ft)

70 0 6.20 - 1.000 6.20 620 .21
70 L5 6.40 1.000 ¢.40 €40 Lk
70 90 6.50 0.985 6.40 640 Lol
70 139 6.41 0.98% 6.31 631 L.32
70 180 6.30 0.985 ¢.21 €21 L, 31
(Avg.) H.40

S0 - £.72 0.985 £.62 €€2 4.¢e0

(Avg.) h.é0
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